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(54)TitIe: CANDIDA BOIDINII STRAINS HAVING LOWERED PROTEASE ACTIVITY AND UTILIZATION THEREOF AS 
HOST FOR PRODUCING FOREIGN PROTEIN 



(57) Abstract 

Candida boidinii strains having a lowered protease activity, in particular, those having been inactivated in the proteinase A or 
proteinase B activity or both of these proteinase activities; a process for producing a useful foreign protein (for example, cathepsin C) by 
transforming such a C. boidinii strain with an expression vector containing a gene encoding the foreign protein; proteins having the 
proteinase A or proteinase B activity; DNAs encoding these proteins; and a secretory signal peptide of proteinase A derived from C. 
boidinii. 
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#f£BJfc^ # • jK-T {Candida bo id in ii) (D "7 O f7- tfatte? , 

V©fg&;&&J«&;gc;ftT^.5 »5 - 3 4 4 8 9 5W; @RS4fclB&W 
O 9 7/ 1 0 3 4 5ff) . L^L&^flffl# W^Jt£«fe^iia^^?£ 
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-CCD* W^K©#WK©*fc2MIWT?*S. 

— Saccharomyces cerevisiae, P i c h i 
a pastorisC^tyDf^t-ifA, ^ D t^-Y ±— tf B fc^S&'fb 

*fl:£jg%ilia£-t±/ch V^0!ja*;at£nTV^ (W*¥6 - 5 0 6 1 1 

, Weis, H. M. h, FEBS Lett. , 3 7 7 , 4 5 1 ( 1 9 9 5), 

Inoue, K. ?>, Plant Cell Physiol., 3 8 ( 3 ) , 

366(1997)), 

E P4j*&^ PRBl at&^K: J^Ts — KSttTl^S. ifSac 
charomyces cerevisiae CD^JFS&t- =fc tit£ s :/D T--f ^ — -tf 
A^t>'yn^^^-^*B{ig^g#^^;lx*>>>^y^^--t'Y^; if©gy©yn 
t-T— fe'^^tt'fbi-S (vandenHazel, H. B. £>, YEAST, J_ 
2., 1 ( 1 9 9 6)). 

£C5T\ *>y# • ^ ty-^m^xmmm^^mm.^^:^^ 

Saccharomyces cerevisiae^Pichia past 
or i s^v^ • *V^-i:liI^i:*I«t:S^ot^t, #<0>ft» 

ttico^T©*njiti£< *mmmbiz ±r>x^®W6b~c, sacch 

aromyces cerevisiae. P i c h i a p a s t o r i st'li 
y n t- -f -f - -tf A «^ xm. d i o T 5S± Stt S £ o ii Ji<tf * V 1 7 * -tf 
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t/f U & (t tl % Sacc-haroznyces cerevj'sjae, 

P i c h i a p a s t o r i s tm& l ) . MTMf&mcD& >S>^ • *W 

#3PJ#P>(£, * $ ; -Jls&it&mMCanidjda boidini i<D? O t7 --tfstfe 
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C T% y D x T - -b* &&& * (DmM K .J: o T £ n/c Hit # > SI CD 

J; U HrftW^ti. f O J; ^ ^Clttli* >^>*^ • *V S/*- S K 7 4 0 ft, SK7 4 
l«t, SK7 7 4tXltSK 7 7 5^t'*>5 0 

W V if^ 7 Y W,n * 3 - K "T £ D N A £ ^ d £ ffi-Q t -5 o i/if-t-JVizf 

* y it u sK y - a $ n/c str e# # > /< * n * $£ a * *r u , 
t-t— w^***©*,©, «fc iJift»cii*y'>7 • tf'CiS—to'faT-* 

*f§l?)Stt$t>fw. IS?'J#-S§- 2 2 3 fir- 4 2 0&©T^ ^ S*I2?'J> * 

6v^£^©Be^JC;fcv>-C4 N & < £*> 8 0%, »*Kli^<it901 ck'J 
fct, 9 5%©fflRltt%*i-*«J:-5tllfflJ^±075>'ift* s ^5fe, 
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T5l>& < £ t, 8 0 %, L < <tt9 01 «fc U U < f£'>& < i: 

T^&< fcfe 8 0%. 3?£ L < IZ'P* < t, 9 0 %, J: U< f*4>&< 

9 5%<Dmm®L*m-rz> izmm±cDT$ yum, wxj&u/^i 
-i v-m & y n t 1 -r tr b x t* * % «#rr & . 

B S. t>'-^ nf>t3-Ht5DNAIi ( Sacc/jaro/syces cerevisiae) 5L 

'fc\Z*T ' YVTs (Pichia pastoris) (D^U -r-f i — ^fA\ BRtf^Hh 

SSS.tFD N A@3^'J teSaccharomyces cerevisiae^ Pi chi a pastoris<D"^X2y- -f 
— - If AM Fi?Bl f&fcfcl- 8 0 %J: U^Sv^dft^lrU* 

&<££90%, «fc y#*U< t±^&< £fc95%©ffll3&£:fri-£RB»K S*&> 
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«K7U®*6*B© r gJ & r a j t-ggi^n-ct., ^^BjcDgs^jii-re^D^T 

CCD^CT', ;£3PJl©M##te> * W^Jt&tfDNA©p82fC*JV^ BE 

HI 1 <£, 7Df^t- -IfAiS^^^^^y^T,^ KpCPRA 1 £>$||g&&*& 

I2lt ^D-r-f j-~\£ ASii?««y7^? KpDPRAl ©^#«H?:^ 
-To 

P 3 li v Candida b o i d i n i i SK6 1 2ft, S K 7 4 0 ft, 

sk7 4 ift© PEP4m^m<Dmmmmmm^^-r. 

13 4 1*, 7'Of'ft- ifB3te^^t>\ ^^^pCPRBl, pCPRB 

n 5 yD7 i -i'±--t'B3g^^^y77s5 hp d p rb i <D«3t ! &^-r. 

0 6 f£, Candida b o i d i n i i S K 7 4 1 ft, S K 7 7 4 ft, 
SK7 7 5CPRB 1 ttfie?j£<Z>ftll!»**bBI & 
HI7!i, ^^n'pCTC-SlOiifl^it. 
0 8 11 ^7^5 HpECTC-S 

i9(i Cand/da b o i d i n i i S K 6 1 2 ft&tf S K 7 4 1ft 
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^Df7-t'Ol4m<t^fPII$^i:9i:^ (Sift. *¥A. # 

giT-^-HSf^m^n/cDNA^ Mt>'K!2«DNA£:*r-r€> C i: {C «fc 

mfc^tft&cD^o iz&gzz ntz p e p 4m^x^m^ ntz^yty^r . *v^>* 

^KiaAT ^-T ^— t'B % 3— HTS PRB 1 &fe?#U:i£GD J: -5 

titz p r b i -esift $ tifc # > ^ • /-K^ y-nt # m Rrtl-e* y , z. © 

7-t'gWTLfe^>^^ • *V ^-=t*. P£?4lfe^ftt P E P 4 , 
;fcfc«*&U"C^-5i:v^*#»fcW-f 5. ^£DC1 illicitly ©51(5^ 

t Bjfiisyn^T - -if rgftcofP $y £ *i/cgie (in * > * ? m^mcd tz 
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x^>>c m&mmm? cegf) . >mmmm? 1 ugf- 

1) , bM?t7^^5X 3ii;^o^W^^> (EPO) , xn>Wxf 

> (tpo) s>n.s**. ^n^(rpi^$n^v\ a-fc, na3ite^j^ 

^^^K^U-Cfi, 011*. fc£, ^^^^>C^'«W1-€»^^^;V@B^J. ^>g£ 
acd^ ^ h* *^Uffi T*cr £ o 

mom®. z ^-r. ^ o t ^ vt> =r ?v > c (D 7 u ^ y?- h mm t * tuzm < 

6. CflDtflfcS/^^w*:/*- Ki: UTIi±ia^©t.©, #£U<1£#>^- 
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*V V—<0 Zf U T" -f -f - if A CO V sf-f H £ * IJ T* t 6 . £ fc IS # > ^ ^ 

ttcofST u tz t> > ^ y • jH-f t?-** % ffl ^ /c * 5/ s * * -r > c <om.rn.ism t, 

trA^T/D^-^— I? Bjtfc^©i&Sg2?iJ%8PJU (2) ynr7- 

Mis, ^u^T-^mttx^Ji^v? • *w^-ft^wifc t $?>(i (4) 

(1) ynr-ft- tr'AStFyDf-ft- tfBj»^ 

c c 4 8 i 8 ot»^$ns. 

^^gBJifw&^-C^D— — &£PCD;S"?£(Molecular Cloning (1989), 
Methods in Enzymo logy 194 (1991)) Ctotff & 3 d £: #*£f33fc5 0 

(a) ±IBiStDiDNAi:ft*t5DNA|f)t, *, U < J±_tK» 
S©mRNAj: U^/S^n/c c D N AiSff)t £M^^/£agfc^A/B^ 9 # 

is±{w3»AUT±8B»«©a^ : f9-r ^ u— *fMSi-5. (b) oi^-c*, 
ztiz&i)±uco?tJ-->?'xm*MM-r&zttf!ii%:z> 0 

(a) P^cD3If5^7-<7^';-cD|JIS 

Mmco±DNAcDm&&, mz-immcD^u h^^b^iibt, ^i^D 
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#5>tlfelfe6#DNA«:3iS«:«IH#*twJ:oT?||<fcU» jaMifc^ *-K3§ 

^^-i: UT^I^n^, pBR^I, pUCm U ^ h (Blue 

script) ^^#c7)-IS;(-■ftT^$nTv^SA^RTtl^^^^5 KfcflH^S- 

(b) i7P->CDil^ 

J±, ^lii©7"Df7-t'T'f#$m ^5757 i U\ 77 > ^ • >K 

-Yi/'-con KVfffl«g^#f(;y7'f ^-fcMtf-U ji^VX ■ #-(V-(D%l 
6#:DNA^j|IJ:t5PCRS(:J: ffifii-*DNA»f#feq«Wfci»(Bl/ 
^/c77 Vi/*^ • /■K-Y^r:*^3W^L7c^yn^T— If© 7 5 

77 >^ • ^^©^MDNAfeillfctSPCR^CiO, 3fat*DN 
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-7 ? V- A • ^ J]/ A — h <0 4b 3 s & S£ (Maxam-Gi Ibert, Methods in 
Enzymology,65 , 499 (1980) ) ^V?* * V J* 2 V * 9- K &&&& (Mess ing, J. 
£ Vieire.J., Gene, 19, 269 (1982) )%.Zf?(D gftflsS *lfcae8c«£ J: U 

(2) ^DT7-t'H5fIi^7^5 KOflHB 

£ n— b*i"£D NASSAU OK W#*T*tT%^£n&i^\ %^$ntt>»ett 

^RSa-HT*#&<4S. U< fcfcw©<fc 5 &&&£nfcDN Affirm* # 
W^SC* n— Ki-^DNABB^J^^^te^v-^-afe^^if'SrifA-tSw 

^Mj*^**. ::T*ttl$ti5aj?7-*-Ifif i:Ltli, G4 1 8f©S 
SftRtttlfi?, URA3, L EU 2^©#f±CD^#g;£tt£*S*§-f 

(3) ^Df7- • ^-1* $>-*fc©8t# 

1 1 
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mm * m ^xmw^mmm^. *mmm v x & s t& a. s z. t k 

ft t u < %mm&~?- * -m&?& £<dwa k zoftm-z nt^m^ * tsa 

fiHPfcfck fO 5'{Ut 3'«i:tfflBI4:DNAE9«4:iai-^twMUfc#l5ti: 

U r a-*SM£5 -7;^D-^-D^>K (5-FOA) »f 5 
-FOAMfiCDU r a A 3a^*Ja»W*fflWUfiift^lC J: 
'JSI«*»/:Ur a-^Ol^Wt'*5. 

(Roths te in R. , Methods Enzymol. ,194, 281 (1991)) £ JB i^T t> J; l\ .Htlfiti 

jUR&Kfc^Tt, C/i?A 3 3Sfe^ — t) — £ UT/8l>3 d tt:J: »K 5-FO 
A«Rg&©U r a + tfi(D tf <b U R A 3 jg fe^ ** g HBftfctBHiJiaife A (I «fc U tfe 

■ /K-f ^"^ ^IIO^T fcm K ffcl |g £ ft & ^ ATCC 4 8 1 8 0m°P, 
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IFO 1 0 0 3 5ff«2W o £tz. % bizz. <DK& £*> 
* L E U 2 jgfc *S^J^ £ to & . 

(4) nas&^o&g 

fcl/< litu i: g « J: 1 5 ISIftf ^ - -ei«K«i « ^fc«c4 

ttJK*****^©:/^--*-- (a^^n^wo 97/10345^-) m&m&zto 

5*-*-, 7^>3tfe^tf>#-^*-#- (BNK&H&W0 97/10345^) # 
■&®m*to*>. 3efc\ Ha* >/^KN^j^(i(c^cD/c<5D(D^y^-;HB^J^3S 

cd 3/ jimm tL~c m ^^ynHt- ^* a v-m?*- 

KE#I©*S*\ /^>g£© (5. cerevisiae) (D a H ^ ^-?-;W*:/ 

KE?J«*M!6JB"Ct*. 
iiA^^-iit±^fe#DNAi:Mit/c'j, i&iiHflSrt treats rt 



13 



WO 00/14259 



PCT/JP99/04802 



Ltii ^#y-;k ^ ] ;to-;K 1 aj^±0j^^?fs, 

StfUS^**, h'J^hX ^^^7., 77lf^lL TVt-^A 

****** <b*l6„ 

^fflpHIt 5~8©«gffi*^£Lt\ Rftttl 5~3 7°C. 

n&L< fi2 8°citj^T?^«. 0 j»4tNpBa»2 4~ i o o o^riiis^u, mm 
laiii^mts. ^icisctyDfT" tftas^j^^p-r-s. J§n±?f 

<fc<5W±-f ^>»D7 h^77-f- mil^D? b^77-f- 
j da bo i d i n i / tfc**tl#£ *l, w©#«fe«£ Ufc^SURfciJ^T 
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Candida b o i d i n i i(DZfU : f^ ± — if Ajjfe? 
( PEP A ) P-n>y 
Candida boidinii ATCC 4 8 1 8 OtfcJ: »J PjEP43t 

( l - l ) yn-^cM 

/^Vg^ ( Saccharomyces cerevisiae) (Woolford, C. A. et al., Mol. Cell. 
Biol. 6, 2500-2510 (1986)) ft.Tj\£*T ■ MJ 7> (Pichia pastoris) (f# 
ft¥ 6-5061 17-S§-2r#) S3 3fe © t-t*AT'f$$tlt^5 T 5 y ifcBfi^J 

(-^C^IH) : DFAEATSEPGL (TOflO) StfPYDYTLEV 
SGSCI (BB^J##1D ^^fJS-r^^*i2^J©^y rf^^U^-^H^ Ca n d 

i da b o i d i n i / © □ K ^ f I U t MT© i 5 t:^ I : 

PRA5 : 5' — GATTTYGCWGAAGCWACWTCWGAACCW 
GGTTT-3' ; W 

PRA3 : 5'— ATACAWGAWACTTCYAAWGTRTAATCR 
TAWGG-3' (IH^J#^13) . 

^7^7-PRA5li75yiB2^JDFAEATSEPGL (E5U##10) (- 
fcfJ&U ^-Y^-PRASIiT^WJPYDYTLEVSGSCI (BB#I 

1 1 ) n mjs -* & com mm comm -e& s . 

Y PDW m (Wm^** 1 %, ^7 f b>2%, ^;l/n-^2%, P H6. 0) 
■ei^H Ltz Candida boidinii ATCC48180 ^cCDffi&J: 
WMXyy^m (Methods Enzymol., 65, 404 (1980) ) lUotMD 
NA^ISlfe, 

Candida boidinii D N A £ , ^Hv-PRA5, P 
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RA3£S-&U Ex Taq*M7-tf (SiBfitt) %JB^:PCR ( (9 
4°CT*30a 50°C-C'l^ 7 2°CT*2^) X30t-f^M fcffofc. 8MB 
■gtltzmo. 6 k b CDD N A^fJt £ IeDIRI/, pT7 Blue T-Vecto 

r ( y N >* x >}±) (I ^ D — — > ^ L/ /c„ Dye primer cycle sequencing FS 
Ready Reaction Kit (^ — ^ -*±) tJ^T, !#ibnfc^775 h'O 

#ADNA$T#©i&SBe#I£i&^L7 , chC5, SaccAaromyces c 

e r e v i s i a e'B.XJ P i c h i a p a s t o r i s P E P 4 Mfc^ 

ntz<DX\ :<DDN A$rJt£ C andida boidini iO PE PA jg{5 
^C7)-*(ST*^€» t^f^U/c e 0. 6 k b(D|?ADNA®r/tte, 7"7^U'?:Sa 

(i-2) y-©fE$L s^^^u-->^ 

Cajid/ da b o i d i n i i ATCC48180 1*CD^fe#D N A £ 

DNAHybond N + ±^ D > * > ^lx > (T ^ A&) h7>77y 
-Ufc. ^S&#| (1-1) T'#<bn/cDNAijt^^^V7'f7-DNA7^ l J 

>y^fA (77^>t a*±) tm^&itttaiau it+i-'ww yu ^>r-tf- 

->3 >£fif&o*: e tt^M" i/3 S&c (Molecular cloning 2nd 

edn. , Sambrook, J., et al., Cold Spring Harbor Laboratory U.S.A. ,1989) 
Cf^ttro/c. ijgjPL #3 5. 5kb©EcoT22 I Ifffi- (I P 4 jffe^ 
fcj£-rZ>t^Xbfttz. -^r-e^©DNAB|ff>t ; fe^n-x>>7*i-^<, 7^77 
U — fcfNKLfc. Candida boidinii ©IfiMDN A^EcoT 
2 2 I T^U0f U T^n-^«»*ttft. 5. 5 k b #5fi£>D N A6?r# * 
^HIlRL/c, IhJ L- /i D N A $f & P s t I T^ib/cpUC 1 1 8 fc^-f Y- 
a VUfcgL H a n a h a nOlltix (Gene, 10, 63 (1980)) t*«|DH 5 
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KpCPRAl J&ZF&Affifttf&ljfaX'foZ p C P R A 2 £<££f1"£^ D- 

d-3) ^ssb^ij^ 

^^U'pcprai ©$ijps^^h^#mu/c (mi) . y^^u-pc 
pra i (Dmrnrnm-ewwr u ■y-tfww y; ^t'->3>i:j:6»ir 

^To/ci^, P E P 4 3tfe^{iHI 1 Om 3 . 5kbOBgl I I-EcoT2 

2 i ii#^ibti^„ *«©itSie^j^^^fr^/c<)Dt^ 2. 

2kb©Bg 1 I I-Eco RV^fjt (HI 1 I*TiT*^^;Bg 1 I UEc 
oRVra©») £¥M**ffiHbL/cf£, pUC18©SmaI»: t 1. 7k 
b©H i n d I I I $r)t (HI 1 X'Tt&X'zk-ZtifzH indl I I M<Dfti*) £p 
Bluescript II SK + ©H indl I I gpfirtc, ^ tl^ftmjofa 
-e^n-^>^*L^„ ^ tt^^lcD -f? ^ < h* J; U Kik&mfo £ » double- 
stranded Nested Deletion Kit (7 7^7^>7t) £ jlV>T$£f# U7t 6 J&SBB?!] 
£ Dye primer cycle sequencing FS Ready Reaction Kit i&tfDye terminator 
cycle sequencing FS Ready Reaction Kit # > ^A-v — %t) £J1V^T$: 

1 commmm^it. 100911^^^;, 2 2 7 1 #st-*i4o^> 
1 2 6 3ifia^^f>^€>^--y>u-7=v ix--A^^-r-5o zcox-y 

>U — r-f >^*7 l/-A^*£^2*i3T5 J g£B5?'J (K^'J##2 ) Sac 
charomyces c e r e v i s 1 a eJfkZ? P i c h i a pastor 

8%©7§yi*^-T-*o/: ( -> tfi- ^mmmm&^m (von Heijine, 
Nucleic. Acids Res., H, 4683 (1986)) IZ J: U £ tlS ^ ifi~)V^ h* (i 
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mnm2 

Candida b o i d i n i i <D rfu j-— \f Ajgfe^ 1 

(pep4) mmm<pwm 

Candida b o i d i n i i (D\J R A 3 "7 — t Ltz^'M.U 

^{C^oT, P EP 4m^^mLtz, m±tLX, Candida boi 
d i n i i AT C C 4 8 1 8 O^CURA 3 MfcJ- CD^IH* Candida 
b o i d i n i i S K 6 1 2^£;8 Wc 6 Candida b o i d i n i i 
SK6 1 21* ( Sakai Y. et al., J. Bacteriol., 173, 

7458(1991)) \Z®.-?-C^%htz. 

(2-1) PEPA mte^ffif&^fZ-Oftm 

m 2 il^-f J: o PEP4&&¥(Dm2 kbOSnaBI-Eco RVI« 
^URASa^lIfil/c^T.? Hp DPRA 1 ^fitfc, PEP4&te 

^mmmzv, ut? v^^jvm&m* tztbt. s a k a i home? 

(Sakai Y. et al., J. Bacteriol., 174, 7458 (1992)) t'»0*£, ffimi&te^ 

Candida boidini iO UR A 3 iSfe^? (Sakai Y. et al. , J. 
Ferment. Bioeng. , 73, 255 (1992)) £-£fr2. 6kb0Sa 1 I-Ps t Ii 
Jt£, pBluescript II SK-©S a 1 I £ P s t I gPffitDP^ 
ffAL/c P CBU3?:#Slfc„ pCBU3£Sal I-C$J»fU T4 DNA 
#V * 7— tflci UflSSMil/ct, £ <bfiXb a I T'fcHirL-C, 0. 9 k 
bCURA 3 31^5^(7) 5 'l^^^DNA^^fib/c. ^/; P CBU3^P 
s t IT^Ifb, T4 DNA^'J * -7"-tf{r J: U¥i#3fcM31U/c:gL 2 h iZ 
Kp n 1 T'tym LXn hftfz 2. 6 k b CD D N A t fu^CD 0 . 9kbODN 
AiitbUC 19©KpnI-XbaI CjfAl, ^7^5 KpURP^H/:. 
^©^H. pURP£S a 1 immLXmhtlZ 3. 5 k b c7)DNA^f>t('(i, 
URA 3«it3I^?cDlamn^)0 . 9 k b£DSmiB^J^^1"€»^i:(i^^ (S 
2) . 
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p C P R A 1 fcjffiftt IZ P E PAMB^^W A£ fttzp CPRA2?:Sn aB 
UEco RVT'^OIf L>> XhoI'J >77- (^jgjfith) t#AUc. ^htitz 
^7XU*fflXho I ffiffil:pURP% Sail Wmb~cmhft& 3. 5kb© 
DNA$rit£ffAU ^^U'pDPRAUftfc (02) . 

(2-2) mn&m 

#HJfc0M© ( 2 - 1 ) T»f§t>nfep DPRAlHal I "Ctyfflt L-T, C a tj 
dida boidinii S K 6 1 2«tHftKy f 5 "* Aft (lto, H. et al. , 
J. Bacterid., 153, 163 (1983)) T'^Mfe^ fc. Ilfptl^f 

A£ S a 1 IfcNdel "C^OKr U pCPRAHSal USnaBI fJfrU 
-C^^nSl. 7 k b (DDNAmK £ -7u-7£ LXVIf >»«f%ff o& (0 
3) . 0 3 l-^i- i 5 f~?&£ S K 6 1 2$cT'{±3 . 8 k b tZ/*ls K**tfc£ti3 ^6 

C a n d i da boidinii S K 7 4 O^iuft^, U/c. C 
and i d a boidinii SK7 4 0ft^YP D^fft&T*^m»3 ^T*J§H 
Lfcft, 5-7;WD^Df>>*>t (5-FOA) twWt£&a*-rtfcfcflfc»U fc. 

3.7>>k llttt^x>r^7^^ > 1 9 9 4) HBEttOlS'&twfl&o/c. 5-F 
O Ailffi-flcOjfefettD N A % P E P 4 5Sfe^ra^ mm L /cfi£ i: PMKD-iHf > 
Mtit*ft5 :i:l:iot, L/i?A 3 Jtfe^^sg Lfctfcfc*:? »J-^>^bfc. 
a3i;^fJ;at:SK7 4 0f-Cli5. 4 k b ©fflflM^tlS^V C7 
i?-A3 3tfe^*^fifLfeas-r»«2. 8 k b<D<SLWlZJi>\*&titm2tltz. URA 
3&&^tfXMlsft&M*C andida boidinii SK741^ 

& u i o ^ 9 £ i H«T-3iias5i*x*a*iR^*x^x*S[*wam 

f6#-^ F E RMBP - 6 4 8 2 
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Candida b o i d i n i i (D^U^r-j j — if B jjHs-p 
(PR BP (D? 

Candida b o i d i n i i ATCC4 8 1 8 OftiO 3a IS 

( 3 - i ) yo-^©#R 

Saccharomyces cerevisiae (Moehle, C. M. et al. , 
Mol. Cell. Biol. 7, 4390-4399 (1987)) RXf P i c h i a p a s t o r i s 
(^¥6 - 5 0 6 1 1 7-St£r$g) fi*O^Df'ft-^Bt'^*nt^57 

■s.;wtmm i-jc^mm) gnghgthcagt mmm^w so'ata 

VLSGTSMA (gg^ij#-^15) izMffo-f S&SBB?!]©;* V rf^ 9 X/*?- h* £ C 
an d i d a b o i d i n i i(Dn H >««*CjK*#Jt LXJ>AT<D£ o 
L/c : 

PRB5 : 5' — GGTAAYGGTCAYGGTACHCAYTGTGCH 
GGWAC-3' 16) ; 

PRB3 : 5' -GCCATWGAWGTAGCWGATAARACDGCW 
GTDGC-3' (B5^>J#^17) . 

^7-f7-PRB5li75yilH^JGNGHGTHCAGT (BB^lfMfM) C 
ftjS&U 7 P 7i'7-PRB3tt7 5y BEIE^!] ATAVL S GT SMA (B2#l#-^ 
15) tc^-TS«[|6859ii©ffl»0(©BB3?!lT**5. 

Candida b o i d i n i i ATCC48180 #fc<7)£ftfe#: D N A i: , 
5, PRB3&S^l, Ex T a q # U * 7 — b* 
tt) ^ffi^/cPCR ( (9 4°Ct'3 0a 5CTC-T?13\ 7 2'CT'2^) x3 0 
•*M*;lO fcffofc. JH«£*lrt:il&0. 5 k bODN ABfJtfcHJJRU pT7 
Blue T-Ve c t o r (y/^x>}±) ll^D — — >^"L//c„ Dye primer 
cycle sequencing FS Ready Reaction Kit — 3f >Ji;V v — }±) £ffiV>T, 
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aromyces c e r e v 1 s 1 a e-J&XtP i c h i a p a s t o r i s 

-tZi&Mmn&Mlbhn?t<DX\ ICDNAIfit^Cancf/da boidi 
n i i (D PRB 1 itte?©-gPTrfc£ fcWSfcl/fc. 0. 5 k b <D& A D N ABftf 
{£, Zf^XS. Hft S a 1 I t E c o R I TrtJJWU 7^0-^Ift»»ft, 

(3-2) ^-f 7? V -<D{*m%.ZfX? V 
Candida b o i d i n i i ATCC48180 WfefrDN A % 

DNA^Hybond N + t-f D>^>^l/> (T^S'tAt) h7>^7 7 
-U/c. *^iS^J© (3-1) T'||f)tl/c0DNA|f)i?:^^7^7-DNA 

$/3>*ff&ofc. ^©M*. litfe^(*^5. 5kb0EcoR 

I-Hindl I I mft> ^J4. 5 k b©Bg 1 I I -E c oT2 2 I ifrJVK^ 
#i-<5 d i^J 5 . 5kb©EcoRI-HindIII WfJn, 

*5 4. SkbOBgl I I-EcoT22I ^ n — n V^-T^ < , ^ 

9 9-^^11/:. Candida boidinii ©^fe^DNA^E c o 
RUHindHIT'WU 7*'D-^lMt, 5. 5kb#jft0DN 
A«f^fey;W*^@lRLfe. UllRL^DNAWf^^pUC 1 9 cr> E c oR I tH 
indl I I gP&tfW-ffAU EcoRI-Hindl I I^7^5h*7-f^ 
5 U— &f£»Ufc. H»t:ltB gl I I-EcoT22I|ffr?:pBUes 
cript II SK + OBamHUPst I MOflCjf Ab^B g 1 I 
I - E c o T 2 2 I ^7^5 K^-T ^ 'J -IkttmLtz. 

KcfcS*:? ij— y^&frofc. h -CkoT, EcoRI 

-Hindi I iy7^U'7^y7 U — **?>p CPRB1, Bglll-Ec 
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oT2 2iy7^n'7-f^7 V—frbp CPRB 2 ^ff^fS^ a->*^tt 

pcprb i3.tf p cprb 2 (Dmmmmmm^wmvtc (ek) . *§^n/c 

^□-V^ Candida boidiniiCDPRBl Slte^f T*&<5 ~ i: £0 
d St/Ca a d i d a b o i d i n i i CD P R B 1 jUk^ — 7 

? J 5 V V*r*f^mm\~ <k U yo-^^^'J #W X L /c^/JnCD D N A Iff # CD 
&J0. 7 k bCDC 1 a I «**©Jaaisffiy!l w©ifiSBB#l<Difc5£{±p C 
PRB 2 J: »JBl#UfcO. 7 k b CDC 1 a I $f>t pBluescriptl 

(SE^J#^-6) ^t>jf^£;fa<5T5 y WMm (@5?'J#^5) S a c c A a r 
o/nyces c e r e v i s i a elkU P i c h i a p a s t o r i s $3$i 
CD7U7--ii— -fcfB ^CDfBPJfe&IS^/ii: ftlf^7 6% 7 7%CD7^ 
y K^IH — T'^j o /c. d CD^^ct 0 Candida bo i din i j 0 P R B 

£&KS0»J4 

Candida b o i d i n i i (D^U'r^i — -tf Bjffe^ 
(P/?g 1 ) ft£iH#fccDfE$g 
Candida boidinii(DURA3 3tfe^ £ V — # — i: L tzl&WM 

ndida boidinii SK741 ft^ffl^/;. 

(4-i) prb i mfc^mm^? $ -(DYtm 

PRBl mfe^-CDmO . 7kbfflCl a I URA 3 jg{5^ CI^ l/c7" 

^ X^ KpDPRBU^OJ:5 Kf£« L /c. 

pCPRB2£Cl altEcoRI t-mWr L Tf# b ft/zm 2 . 0 k bCDDN 
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AmK*. pCPRBlfflCl al-EcoRI W*lwJPAU/c. %hftt^"7 
*3 ^pCPRBAC 1 a infr£ U/c„ pCPRBACl a £ C 1 al T'WWi 
U T4 D N A# 'J ^ 7 - ft: J: 6¥?t«MI L ^t, X h o I U 
jf^lfe. #f>n^^7^^ KOXh o I gP&KM&$J2tf) (2- 1 ) Cffitt© 
pURP^Sal I WWrLXnhnZ 3. 5 k b <DD N AWf^ %JfAb, 
U'pDPRBl *mtz (05). 

c 4 - 2 ) mimisk 

^MmmcO ( 4 - 1 ) -€'%htltzp DPRBUHincI IhEcoRlt 
gjBfUT, Candida boidini i SK74 lfi:ii'Jf)AS 

x-j&fmm*ftv?t. ^#^n/c^Mte^(:ov^x• ; e©*fe#:DNA©-^^-tf>l? 

ftrfcfr 5 d 4lC J: Us PRBllCT«ft^^'J-->^L/c„ •ttefr-hm 
iSK74 lttOTIiWMDNA^Bg 1 I IhHindl I I "C* 
SJBfU pCPRBUClaUBgll IMHII^Ml. 3kb©D 
NAWr#fc:/n-:/i: UT-9"9 f >«P#r*fJ ofc (06) . @6t:^tJ:5i:it± 
SK 7 4 1 8n?l£3 k b©ffi«(itftajSn*A>K*S, 5. 8 k b (3 

f£fi£iH*£ Candida boidinii SK77 4 Life. C 

and i da boidinii SK7 7 4f iU 5-FOA»tti4ML/> 
C7 A 3 Jtfe^ **X « L % * * U - - > ^* L tz . * U - =. > ^J*-**- if > J§? 
*Frt- iotfjo/c. i6i:gfJ:9i:SK7 7 4fI*(i5. 8 k'"b ©ffiBKtfcdl 
3n<6/<VK**, URA3ig?^il/ift'!±3. 2 k btf>ift8i::*fcas£*l 
it. S£g£«£C andida boidinii SK77 5 tfc i: L . 

pM®\ 2 0) ( 2 - 2 ) T*» <b n/c Candida boidinii SK7 
4 0 (pep4) j|Stfa«4® (4-2) t*#^/:Can d i d a b 
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oidinii SK774 (pep4, prb 1) ^ tJj;(/Can d j 
da boidinii ATC C 4 8 1 8 Ott^f^Df 7-t'iStt4I^ 
Lfc. tft^ticDm* 2 m 1 CDY PDigJtfeT?, 3 0 °CX'fe1%M &X*mm L ft. & 
IU/cl*^0. 2mlO100mM Tr i s - HC 1 /^y77~ (pH 7. 
5) CIlSl, 0. 8gO^7^1f-X(0. 4 2 5 - 0. 6 mm, ->^>*±) 

#*M£4°C, 1 0 0 0 0 EHgKT 1 Ofl-M&toU ±?ff®#£MBl£ffi£t!i& 

^«EBflattfcbja©»3S?Stt{±» Jones (Jones, E. W. , Methods 

Enzymol., 194. 428 (1991)) :/n -tM ±~ tf AJSH&&tf*;l/2H#'>^ 

-f^tf— \£Ym&*Mfelstz. 1" -fWr-i + If ASftli. 25/tl© 
«gl0 0mM Glycine-HCl ^y77-(pH 
3. 2), 1 %CD&S61£^ ; e^ne>&£t? 1 m 1 (Dg.Jfcm* 3 7 °CT'$!l^ L 7*l„ 
0#«, 10m 2 0^ 3 OMCf 0 0 m 1 ©SfSS^itl 

ofcft, 1 0 0 n 1 © 1 Nmi&mWtZMZ, 1 0 0 0 0|Hl^{--C 1 OftM&'bls 
fc. ±j|100Al4ttl!l»J, 5 0/altDO. 5M NaOH^iDA, *M 

SSIl5ifi£ 1 ht^ib/c. ATCC 4 8 1 8 0 tfcT* 1 m 

gS/cij4 9. 3=L-y hO?VT^i-~^At£mmib,iSftfz1)K SK7 4 0 
tMSK 7 7 4l*T*{«Stetet£ai3n&^o/c. 

77;i/^>->^-7 p ^^'— if YfSttti, l o 0 m l <o 5 o o n l © 

/^y77- (1 OOmM Tris-HCl (pH7. 5), 1 mM CaC 
1 2 ) St>*2 0 ^ 1 ©Sl'M (^>^f;V*M7? Kt«^tt/;6mM N- 

^>^M-fD^»-p--bD7- l J h* (->^Vtt) ) ^i^lt, 

U7U£, 3 7*C-0 3 0#RCI£j£Urt:. 6 0 0 At 1 (O 1 . 5M mmtbQZ, 

%.fo*&±L. 0. 2 2 AtmcD? -Y )\>$— TT'^jiU 4 0 5 nmCfcMHf )tg 



24 



WO 00/14259 



PCT/JP99/04802 



fc$J8l5£L-rt:. *J]/tf*5"i'7*#—eYfemZ. 1 1 nmo 1 (Dp--h 

dj-'j y^MM-tzmmm* 1 ^-v h tizmotz, atcc4 8 1 8 om. 

SK7 4 0i, SK 7 7 4»*^MJM{n$U mga^ufnf^, 0. 7 
7Dr7- tf5S-f5^*^^^^7t C a i7 d i d a b o i d i n i i*fc£jSV> 

t -7 ^ # -r ^> > c ise? t mm-rz z. tizzy* t}=fzrv^> c 

(6-1) ^>***T7^»CSIi^^D--y^ 

(Patris, A. et al., FEBS Lett., 369, 326 (1995)) dfl£v\ &T<0*V 3* 
U if** K^^U/i : 

HCat-5 : 5' — CAAGGCTTTGAGATTGT G T T G A A T G 
ACTAC-3' (K#J#-ifl8) &t>* 

HCat-3 : 5' — TCTGAGATTGCTGCTGAAAGTCTAC 
AGTCT-3' (ge^J#-§-19) . 

ftSDNAhltQUICK-Sc reen Human cDNA Lib 
rary Panel (Clontec h*t) feJB^fc. ilDNAJ:, y^-f 
Y-HCat-5, HCat-3«^b, Ex T a q jtf U * =7 —M (SfBJS 
*±) fefflW:PCR ( (9 4°C-C-3 0^\ 6 0°Ct'3 0#\ 7 2tt*2^) X3 
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DN ABr/nfclsliKU pT7 Blue T-Vector {J At? x. >*±) {I 
$ D — n > fzc Dye primer cycle sequencing FS Ready Reaction Kit (A 

^A^TV^C fcfcHSKUfc. 1. 2 k b(DW ADNAWf^rtt, ^7^n' 
HmaUXbalt'WU 7 #n EIJRU ^D-^DN 

>tt*^lAb/:Bovine Spleen cDNA^'f^'J-if^. 
*#©^D h n-;Kl^oTtb^^-yr/c^l 1 0 0 3?Ofi*«*7 7 — D-> 
<fc U 77-^/W7'J ^t'->3>i:J:'j7^ — H^»ti/c6I 

IXLI-Blue MRF'ftf:^St3 7 3 BtlWJgfcU @65cDN 
A^fJt^^i--5 pBluescript £§J0ifc}l<*L. t&HifcS: 7 CTCT'2 0 t> 
^M3aU/c±?f^^7C^MSOLR T m^^^^i±. MA777s5 KDN 

6M(D%&.&%&%-~7' : 7 7-^ K Dye primer cycle sequencing FS Ready 
Reaction Kit (;<-#Vx;k7-tt) 5'5feHH)fl, 3 ' 3fcM!£>JfiSB2 

^S^U/cM^ gfefiV^cDNA|fjt4tt5^D->J:bXpBC2 0- 
2 £: Mtfc b /d. Dye terminator cycle sequencing FS Ready Reaction Kit (A 
-^VX^7-tt) ^iV^p BC 2 0 - 2©»ADNA«ftt©Jft«B2^Jfci*5£ 

-f i/>T'*5fcf^.?)tl/c„ P B C 2 0 - 2 Kf£fH#M Ki-SBB 
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(6-2) ^>*f^»cMy^n*©«i 

( 6 - 1 ) T'H^^/c^^^f^VC?: Candida b o i 
d in i i £^T#$#gm£-y:6/c<fc>K, MMM 1 © (1-3) T'f#£>n/c7 

mmo n^mi k>£#3 ^/;^>*f -? v > c © y n ^ - ^m^m 

Se^'J^ Candida b o i d i n i i fife ^^TflzmMfeCD^ 3 K>£/S 
V>/ci#Sg2^JBB^Jiw^L/c:„ 3 ^(r^jtM^CDSlR^^^ h*> (ATG) <D 

5' ±m 1 mjSLvmmm±^ k> <taa> ©3'tmskno t i KMM$tt*'7&j$ 

Stt* ASKKfl-Ufc (g2?iJ#-^9) . »W-U>tDNAiiH7tC^-t3er^t?, P 

A 1 F : 5'— GTACATATCCAGATCTATTAGGTACTTGG 
GTCTTTC AAGTTGGTTC TTCTGGTTCAC AAA GAG AT 
GTTAATTGTTCTGTTATGGGTCCTCC AGAGAAGAAA 
GTTGTCGTTCACTTAAAGAAACTTG — 3' (SB^J#-^20) ; 
AIR: 5' -GC AAACC A T T T A T A A T C A T T C A AG AC AAT 
T TC GAAAC C TTGAT T AT AG AT A AT AGT GAAAT G ACC 
AGAATTACCAAAATCATCATAAGCAGTATCAAGTTT 
CTTTAAGTGAACGACAACTTTCTTC — 3' (ge?ij#^21) ; 
A 2 F : 5'— GGGGGGCGGCCGCATGAAGTTCACAATTC 
CTTTTTCTGTCGCTTTCTCTATCTTAGCTGCTACTA 
CTTTAGTTGATGCTGATACTCCAGCTAATTGTACAT 
ATCCAGATCTATTAGGTACTTGGG-3' (BB7!l#-Jf22) ; 
A 2 R : 5'-CCCCCACTAGTCCTAGGACATCATGAACC 
CAACCTGTCATAGTTTCATGACAATAAGAAGTAACT 
TTACCACCTTCTTCTTTATATTTAAAGAAAGCAAAC 
CATTTATAATCATTCAAGACAATTTCG — 3' (BB#!#-i§- 
23) ; 

B 1 F : 5'-CGTTAATACTGCTAGATTAGCTGGTTTAG 
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AAGAAACATACTCTAATAGATTATATCGTTATAATC 
ATGATTTCGTCAAAGCTATTAATGCTATTCAAAAAT 
CTTGGAC-3' (B2 24) ; 

B 1 R : 5'— TACGAGAATGACCACCACCTCTTCTAATC 
ATTTCTTTAAGAGTTAATGTTTCATATTCCATATAA 
GGAGCAGCAGTCCAAGATTTTTGAATAGCATTAATA 
GCTTTG-3' (mn^25) ; 

B2F : 5'— GGGGGGCGGCCGCGGGGCCTAGGTAGAAA 
TTGGGCTTGTTTCACTGGTAGAAAGACTGGTAATAC 
TTCTGAAAATGTTAACGTTAATACTGCTAGATTAGC 
TGGTTTAGAAG — 3' (@2?>J#-^26) ; 

B2R : 5'— CCCCCACTAGTAGGTAAGTGTAAGATTTT 
CTTCTGAATTTCAGCAGTAATAGGTGCAGGTTTAGG 
TCTAGGTATTCTACGAGAATGACCACCACCTCTTCT 
A A T C A — 3 ' (BB^1J#^27) ; 

C1F : 5'— TTGCTTCTATGGGTATGATGGAAGCTAGA 

TTATCTCCACAAGAAGTTGTCTCTTGTTCTCAATAT 

GCTCAAGGTTGTGAAGGTG — 3' (BB#I##28) ; 

C1R : 5'— ATGGAGAATCAGTACCAGTATATGGAAAA 

C AATCTTCTTC AACT AG ACC AAAGTCCTG'AGC A TAT 

TTACCAGCAATTAAGTATGGGAAACCACCTTCACAA 

CCTTGAGCATATTGAGAAC-3' (EJ>J##29) ; 

C2F : 5'— GGGGGACTAGTTGGGATTGGAGAAATGTT 

CATGGTATTAACTTTGTTACTCCTGTTAGAAATCAA 

GGTTCATGTGGTTCTTGTTACTCATTTGCTTCTATG 

GGTATGATGGAAGCTAGAATTAGAATTTTGAC— 3' 

(win&mo) ; 
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C2R : 5'— CCCCCAAGCTTCATTACAACCACCATAGA 

TGAAACAACCTTCTTTCAATCTACATGGAGAATCAG 

T ACC AGT AT ATGGAAAAC- 3 ' (B2?U##3]) ; 

D1F : 5'— ATTATAGAAAAGGTGTTTATCATCACACT 

GGTTTAAGAGATCCATTTAATCCATTTGAGCTCACT 

AATCATGCTGTCTTATTAGTTGGTTATGGTACTGAT 

GCTGCTTCTG — 3' (I3?!j#-^32) ; 

D1R : 5'— GTACCTCTTCTAATTCTAAAGTAACCATT 
TTCACCCCAAGAAGTACCCCATGAGTTCTTAACAAT 
CCAATAATCTAAACCAGAAGCAGCATCAGTACCATA 
ACC AACTAATAAG- 3' (B2#J##33) ; 

D2F : 5'— GGGGGAAGCTTTGATGAAATTAGAATTAG 
TTCATCAAGGTCCTATGGCTGTTGCTTTTGAAGTCT 
ATGATGATTTCTTACATTATAGAAAAGGTGTTTATC 
ATCACACTG — 3' (BB?'J##34) ; jfctf 

D2R : 5' — CCCCCCTCGAGGCGGCCGCTTATAATTTA 
GGAATAGGAGTAGCAGCTAAAGCAATAGATTCAATA 

CCATTTTC-3' (BB^J##35) . 

<g^A(i, ^f^-fV-AlFiAlR^i^U Ex faq/f^7- 
-tf &mm±) ^i^cPCR ( (9 4tt'3 0|r\ 6 0°C-ei^, 7 2°CT"3 
0#) x2 0t-f^Jl/) fc^?V\' 2*iDNA4Ml/fc. £J&3&7f£, 7i7 
-;i//-^nn*;l/Aaai. x# y -;VM:£fTi\ P C RSJM© 2#© l 

(2 5 ul 1 ) ©TE/^^T-l:)!^^ :©M2 ix 1 ^y7-f?-A2 F 
£ A 2 R^S^b, Ex TaqzK'J^7-tf %ffiW:PCR 

( (9 4tt'3 0#, 6 0°CT*1^ 7 2°CT"3 0#) x2 01f-r^;V) 
/=. tilpg£n*:DNAlfr)t SrEJlxU Not USpelt'^lfl/:^ pBl 
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uescript II KS+©No t 1 - Spe Ifflfl^Al/:. Dye 
primer cycle sequencing FS Ready Reaction Kit (/^— ^ v—1±) £Jfj 

CT-Ah^L/;. 

WtipBluescr ipt II K S + KJfA U/c ^7 * 5 
KpCT-B, pCT-C, pCT-D^f/: t 

p CT- Afrhty*) liilsfzN o t I — S t y I WK £ P CT-BON o t I - 
S t y I Wfriff AU/c^T^ Hp CT-AB, p C T - C frhW U & U S p 
el-Hindi I Ilfit^pCT-DCSpe I-Hi nd I I I m^W Al 
/e^*^ Hp CT-CD^^gU:„ pCT-CD^^Uilib/cSpe I - 
X h o I Hfr£f£ pCT-AB£DSpe I-Xho I lllfAU -f^T* 5 KpC 
TC-S 1 ^^U^c. 

pCBU3^t>|]'Jffil//;Cand/da b o i d i n i i URAj&fc? 
tt^tiZ. 6kb©Sal I-Pst IlfittpFdhPT (WO 9 7/103 
4 5) frhW 0 tii L//c C a n d i d a b o i d i n i i *fMffi.7kmBMl&fc : ?' 
-fu^ — — 5* — # — ffii&*StJ2. lkbOKpnI-EcoT22 

I Ifji^pUC 1 9©Kp n I - S a 1 I ^CffAbt, "7 — # — C/i? 
A3 31W£\ ^to^^^JS^ T/n^e-* - K £3 flffl 
jS^^^y^X^ Hp F e xU 3 £fPi£U/c (08) „ pCTC-S 1*^§J 
UUHy/^f^VClfif^^t'N o t I P F e xU 3'©N o t I gpft 

lljfAU ^^/^x^^^C^^^^^^ HpECTC-S 1 ^f^b/: m 
8) . 

( 6 - 3 ) 

^mmmcD (6-2) tll^y?^? FpECTC-SUBamHI T-^OWf 
L.Candida boidini i SK6 1 2fc SK74 1 Ifctn^KiE 
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£-f, G L Y Smt& Hz D~ )V 3 %, Yeast Nitrogen B 

ase 0. 67%, Yeast Extract 0. 5%fc#&pH5. 5 
CDigife) 4>T*3 0°C('T, 4 8B#RS«£: •SJMl/fc. 3 0 0 00^ 5^^051 
^T'tlb/cS^^ G L Y SMt^iCMY S (*$J—)\>\. 5%, Yea 
st Nitrogen Base 0. 67%, Yeast Extract 

o. 5%fc£i?pH5. 5(Dmm fc»$BU ^i:3 0t;i:t, 4 8fOTJgt 

5iS*b/c. 3 00 0®^ 54Maj©3S^{w«toT«l#L/cJ«*±m% 

t- ^> > C Stt * «3t U ^. 

2 m 1 <D?Mi&il±}# fc. 2 0 0 m 1 ©^7 7 7- (5 OmM^l>|-^i 
>ithD >)A/^y7 7- (pH5. 0), lOmM NaCl, lmM^-^ 
y — ;k ^tflI(D4mM Glycy 1-L-phenyl al 
anine-p-nitroani 1 ide (^^vt< f**M7 5 K 
t'2OOmMt:i$^*/:t0?:«) ) fc«^Ufcfc, 3 7"CT*2~ 1 0 
SfcgU 4 0 5 nm!:fcl^M4I^l/c. M B a P 11^- V Istf-ftfr 
5>IAlfe')S/*f7'i/>C0 16, 8, 4, 2, 1, 0. 5 ju g/m 1 

±— fe*3tte^* s 5S«^tV^: Candida b o i d i n i i^^Tg^t 
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wtttiz^ mmmmfc^omife? k > (ato ©5' i«j:t>«3K>© 

3 ' -fid (i Not I RffiftSft ^r^t^BH^J^ =i — Ki*^X^ U^rf- KgB^J^^i"., 

-r. 

S3^iJ#-^20 : SE?lI#^- 9 IZ X n&DNA^PCR^^O/ctf)©:/^ T — 

AlR£^i\ 

ie^J#-^-22 : fB^J#-% 9 lz£ oT^Sn&DNA©PCR^J&GD/i£>£D7^-l' V 
-A2F?:^-r o 

!B?!]#-5§-23 : I5^IJ#-^ 9 Ci n&DNACDPCR^J&cD -Y — 

A2R£^T. 

S2^J#-%24 : 8H?iJ#-*§ 9 (-J: oT^£n£DNACDPCR^J&©>c<fc<D:/^ V 
-B1F%^1\ 

SB^J#-^25 : 9 £3 £ o £ n£ DNA©PCR^$© ^ #>© ^ V — 

BlR£^-f . 

-B2F^^1" 0 

Se^iJ##27 : ge?ij#-*t 9 (r J:oT^$tl6DNAcDPCR^^:cD/c4t»CDy^-r V- 
B2R£^-r„ 
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-ciF^^-r 0 

-C2F£;S1\ 

S2?'J#-^31 : SE?'J#-5§ 9 (I J: DNA<DPCR^J&© y^-fv - 

C2R£;^-f . 

S3^J#-i-32 : ga?U#^9(Cj:oT^^^^DNA©PCR^^:c7)/cit)©yv-r- : <' 

BB^J#-§-33 : S5^'J#-^9 (Ci;oT^$nSDNAc7)PCR^£D/c<!?)©y^-l'-7- 
DIR^^-T. 

gB^J#^34 : Be^!i##9 (CioT^^^l^DNAOPCR^^^/i^O^^-f V 
-D2F^^-T. 

S2^1#-^35 : gB^'JII-^ 9 £ £ o"C3l£ ;ft,£DNACDPCR^J&£>/c#>£>:/^ V- 
D2R^^i" 0 
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1. yofT- -tffg&iDi&TLtztll/iStf • JtC-f^ (Candida boidinii) m. 

3 . Jl>V# > /K-f ^- S K 7 4 0 SK741ft, SK774 flcXI* S K 
7 7 5ttt"C**, §##3? 2 H|H©0^7>^^ • ft. 

4. |t^9l 1 ~ 3©V^n*Mr|B«fe©^>^^ • aH-f^— fffl^Mi^ 

T &W'yi-A"<>7*- K B2?!J ^□-KtSDNA'&^tf, !f$£ 4Xli5C IB«o 
m&H 6 £B«t <z>3r&. 

^^7 diEtt©56rSi. 

9. ge^J##2 iCg^^S 2 3&~4 2 0&<D75 JWtM&L V^<±-£ (DM 

ii. mmm j %2\zmi*ftz>T^ jwmm. &z^i$ j ecD%zm^£;^x'j>&< t 

t»8 0%fl!>*BPH£«:Wr*J:5twlfflJ^±©T^y|l*^^ K& »ASt>V 
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13. mmm^s izj3knnz>i&mmm*^-$-&. 2cih^®dna. 

14. B2^J#^-5 i:/T$tvS7^ J WMM. vM£^©I2?iJK&^i:4>& < t 

d<-r s> - * * © y a t- -r - -tr b x i*^ 

15. »t#SU 4 caBttO^V^^ ■ aK-<^— li^^Df-ft- fe'BXIif 

16. k$i#*6 iz&znzmmmmtm-rzs m&m 1 sksbibodna. 

17. E*!l#-5 4 KfcStiSTS y »B3#i*>5>fc<6> *>^^-^V^*-**y 

18. # >^ • /-K-i- ^— SK74m. 

19. ills*/* • jK-T SK 7 4 1 m*. ^f^VC^n-KtSJIfi? 1 ?: 
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m7 



y^<-7-A1FtA1RTPCR 
A1F— 



-A1R 



75 <^~A2F£:A2RTPCR 
A2F ► 

-A2R 



Not!, Spvfflm 
pSIuascript II KS+CtfA 



Notl 

-t 



Spel 



pCT-A 



7*5< T-B1F£B1R?PCR 75 < 7 -C1F&C1R?PCR 77 < T-DlFi:DlRTPCR 



J 



7 5 < -7 - B2F 1 82R T PCR 7 5 «< T - C2F i: C2R f PGR 7 5 <f "7 - D2F £ D2RTPCR 



\ 



Notl, Spel^Ef 
pBluescript UKS+C»A 



Notl, Styi Spel 

- I ^ \ - 

pCT-B 



I 



I 



««eoNABrn*^(a© 

Spot, HindllltfJBft 
pBluascript II KS+Cf#A 



Hind HI, XhoHflfflf 
pBtuescffpt tl KS+tCf* A 



Spel 

Spel HindDI \HlndllII 

- I f I - 



191 



Notl. Xhol 



pCT-C 



pCT-D 



pCT-A<ONatl-StylfflrK* €pCT-B<ONotl-StylK(C«i A 



Notl 

-t 



t 



Spel-Xhol 



pCT-AB 



pCT.C<7>Spel-Hindlll^)t%pCT-0<0Spdl+lindHlfflC«IA 



Spel 

-b 



Hlndlll 



Notl. Xhol 

H— 



pCT-CO 



pCT-CO0>Spel«XholtBr ft" € pCT-AB0)Spel-XhoiKllC# A 



Noti 



Spol 



Hlndlll Notl, Xhol 



pCTC-SI 
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Kpnl 



pFdhPT 

^Kpnl, EcoT22l« 

Notl ECOT22I 



Pstl 



pCBU3 

^Sall.PstJ^Kff 



Sail 



pUC-l9<7)Kpnl-Sallfcll-*?A 

t 

pFexU3 
I 




BamHl 
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SEQUENCE LISTING 
< 1 1 0 > Kirin Brewery Company, Limited 

<120> Candida boidinii strains and use thereof as hosts for preparing 
he tero 1 ogous prote i ns 

<130> PH-677-PCT 

<140> 
<141> 

<150> JP10-251526 
< 1 5 1 > 1998-09-04 

<160> 35 

<170> Patentln version 2.0 

<210> 1 
<2 1 1 > 3486 
<212> DNA 

<213> Candida boidini i 
<400> 1 

agatcttggt atacgcattc ttccgccaac caccaaccac cagccttcca gcaactagcc 60 
agcagccagc agcgaggcca aagatgtggc accggcatga aacaatggct gctggtgcgg 120 
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aaacaactgc ggccaggtca catctcccat tgttttccac gcgctgtttc tcgattgggc 180 

cttgtgagaa atacaaatag ggaaagcgat acatacgtaa tgtatgcaat gtatgtaatg 240 

tatgcaatta caattgttgc cctctctctt tctacggctc tttctatggc tcttctctct 300 

gtatgaaccc cactggccct atctctgtcc tctgtgtctc tatctccatc ttccctcttt 360 

cctctttcct ctgtctttgt cttatctaca catatcactc ttattcctct tgcttgcttg 420 

ctcatccctt gaactgtgcc ctcctctccc tctctcttcc tctctcaccc ttagtattgt 480 

cttgccccaa tgcaaattct aactccattt gcaatcacat tcacatttcc tctccattca 540 

actcttcatc tttgtctctc ttatcaatta attgattaat caatcaccct cctcctatct 600 

tttactcctc tcccattacc acatcttctt atcagtctgt ctccatcacc ttctccatca 660 

aggccattat aaattaacgc ccaacaccat tgccatccat cccccattat catacaacta 720 

aagagtattc taatcaatcc atctccgttt gtcatctgtc ttcaatatca cacaagctaa 780 

tcaattccct taaagaatta atcctcttaa ttgtattgat agtcatttag cattcaccaa 840 

aatttgataa gtatagaatc taagttataa aatataaaat agaacttttc tcgttcaaac 900 

atttaaccgc ccatttccct aaaattaaag gtaiataaat tacacaaatt caaccattaa 960 

aaggaaaaaa aaagaaaaaa actacttctc aaaaagaaat ctttcgcaat gaagttcaca 1020 
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atcccttttt ctgtcgcttt cagtatctta gctgctacta ccttagttga tgccaaagtt 1080 



cactcaattc caattaaaaa acactcttta gaagaaactt ttaaagatat ttcttataat 1140 



gattatttag cttctttaaa gaataaatat atctcattat ataacaagca tcactcaaat 1200 



aacgccggtg aatctattga aggtgatcaa caacaccctt ttatcccatt cgltgaagtt 1260 



gtcgatggtg aattcaaaga ttcaaaaact gatgctcctt taactaacta tatgaatgct 1320 



caatatttca cagaaattca attaggtacc ccaggtcaag tcttlaaagt tatcttagat 1380 



accggttctt ccaatttatg ggtcccaggt aaggattgtt cttctttagc ttgttactta 1440 



cactcaaagt atgatcacga tgaatcgtca acttataaga aaaacggtac cgaatttgct 1500 



attagatatg gtactggttc tttagaaggt tttgtctctt ctgatacttt aaccattgga 1560 



gatttggtta tcccagatca aggttttgct gaagccactt ctgaaccagg tttaactttt 1620 



gcctttggta aattcgatgg tatcttaggt ttagcttatg acactatctc tgtccagaaa 1680 



gttgttcctc cagtctataa agccattgat tcaggtttat tagacaaacc acaattttcc 1740 



ttctacttag gtgataccgc taaatcagaa actgatggtg gtgttgccac ttttggtggt 1800 



atcgatgaat ctaaattcaa cggtaagctt acctggttgc ctgttagaag aaaggcttac 1860 
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tgggaagttg cattcgatgg tgtcggatta ggttctgaat atgctccttt actaaataca 1920 

ggtgccgcca ttgatacagg tacctcttta atcgctttac catcaggttt agctgaaatc 1980 

ttaaactctg aaattggtgc cactaaatct tggtctggtc agtacactat cgattgtgcc 2040 

gctagagatt ctctaccaga tttaaccttc actttagctg gttacaattt caccattggt 2100 

ccttacgatt atactttaga agtttctggt tcttgtatct cttctttcac tccaatggat 2160 

atcccagctc caattggtcc aatggctacc gttggtgatg ccttcltaag aaaattctac 2220 

tctgtttacg atttaggtaa agatgctgtt ggtttagctc cagctatcta attctgatta 2280 

gcttggaaag ttattcattt attgcactat tcatatgcgt atataatacc ttctctttct 2340 

attgttcaga ctccttttta tacttgttcc attattagct taaatgaaaa ataaatactt 2400 

ttttgaaaca aaaaatcatg tttatgatca gttgattttt tgtcttctga ttcttctctc 2460 

tattgaacca ttgttataat ttcatttttt tcttgatcct tcttttttct tttttttgtc 2520 

tcatcttttt aatttttttt ttcggttcgg ttttcaaaac aaaaaaaaac ataattgtaa 2580 

aagaatatta cttatattaa tttatactat attatattag attatattat attttaaatc 2640 

aaactaaatt aaataaacta taaataatta taaaagatca ttattggtga ctttcaggaa 2700 

atgcaatatt ataattatta ttttcatgaa attgaccgtt actattagat tctccaagag 2760 
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atacagatga taattcaacc ctcttggatt tcttaaaagg ttgagaagaa gaaatcaaaa 2820 

tatcttgatc tttatcttct tgttctaata actgttgctt tccatcttca ccatctctag 2880 

ttgatttact catctcacta tatttcctct ttggtttatc accaccgttg tacaaaccct 2940 

tctttcttct cttggaattc ttattgtcgc caccgttgtc accgctacca gaattggcat 3000 

tggtattact tctgtaatgc tcgtttgttt tgttattgtt agacacggca gatccaatat 3060 

tagaagatgg atttattaca gagctgttaa tattcgataa tatatcacgt agatatttct 3120 

tatccatatc atcatgcggt tcaatcctga cttcttctcc ttcatcgtcg ccagctaaac 3180 

cggaagcacc aacatctgca acacglcgtc tttgatcttt tgtcacattt tgttcactgt 3240 

tgtaaatact actgctgatg ctactgccat tgctactatt accgatattg ttgtttgact 3300 

tattattacc atacttcttt gacttcttct taccatttct gtataaacct gtaccatcgt 3360 

taacttcaat cttatatcct aagtagtcca tattattctt atcgataaac aaatgaataa 3420 

catctccatc aaaaattctt atcttattcc cctttttgat cctattacca ttgacataac 3480 

atgcat 3486 

<210> 2 
<211> 420 
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<212> PRT 

<213> Candida bo idini i 
<220> 

< 22 1 > mat_peptide 

<222> (23)- (420) 

<220> 

<221> sig_peptide 
<220> (!)-<• (22) 

<400> 2 

Met Lys Phe Thr lie Pro Phe Ser Val Ala Phe Ser lie Leu Ala Ala 
15 10 15 

Thr Thr Leu Val Asp Ala Lys Val His Ser lie Pro lie Lys Lys His 
20 25 30 

Ser Leu Glu Glu Thr Phe Lys Asp lie Ser Tyr Asn Asp Tyr Leu Ala 
35 40 45 

Ser Leu Lys Asn Lys Tyr lie Ser Leu Tyr Asn Lys His His Ser Asn 
50 55 60 

Asn Ala Gly Glu Ser lie Glu Gly Asp Gin Gin His Pro Phe He Pro 
65 70 75 80 

Phe Val Glu Val Val Asp Gly Glu Phe Lys Asp Ser Lys Thr Asp Ala 

85 90 95 
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Pro Leu Thr Asn Tyr Met Asn Ala Gin Tyr Phe Thr Glu lie Gin Leu 
100 105 110 

Gly Thr Pro Gly Gin Val Phe Lys Val lie Leu Asp Thr Gly Ser Ser 
115 120 125 

Asn Leu Trp Val Pro Gly Lys Asp Cys Ser Ser Leu Ala Cys Tyr Leu 
130 135 140 

His Ser Lys Tyr Asp His Asp Glu Ser Ser Thr Tyr Lys Lys Asn Gly 
145 150 155 160 

Thr Glu Phe Ala He Arg Tyr Gly Thr Gly Ser Leu Glu Gly Phe Val 
165 170 175 

Ser Ser Asp Thr Leu Thr lie Gly Asp Leu Val lie Pro Asp Gin Gly 
180 185 190 

Phe Ala Glu Ala Thr Ser Glu Pro Gly Leu Thr Phe Ala Phe Gly Lys 
195 200 205 

Phe Asp Gly He Leu Gly Leu Ala Tyr Asp Thr He Ser Val Gin Lys 
210 215 220 



Val Val Pro Pro Val Tyr Lys Ala He Asp Ser Gly Leu Leu Asp Lys 
225 230 235 240 



Pro Gin Phe Ser Phe Tyr Leu Gly Asp Thr Ala Lys Ser Glu Thr Asp 
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245 



250 



255 



Gly Gly Val Ala Thr Phe Gly Gly He Asp Glu Ser Lys Phe Asn Gly 
260 265 270 

Lys Thr Thr Trp Leu Pro Val Arg Arg Lys Ala Tyr Trp Glu Val Ala 
275 280 285 

Phe Asp Gly Vai Gly Leu Gly Ser Glu Tyr Ala Pro Leu Thr Asn Thr 
290 295 300 

Gly Ala Ala lie Asp Thr Gly Thr Ser Leu He Ala Leu Pro Ser Gly 
305 310 315 320 

Leu Ala Glu He Leu Asn Ser Glu He Gly Ala Thr Lys Ser Trp Ser 
325 330 335 

Gly Gin Tyr Thr He Asp Cys Ala Ala Arg Asp Ser Thr Pro Asp Leu 
340 345 350 

Thr Phe Thr Leu Ala Gly Tyr Asn Phe Thr He Gly Pro Tyr Asp Tyr 
355 360 365 

Thr Leu Glu Val Ser Gly Ser Cys He Ser Ser Phe Thr Pro Met Asp 
370 375 380 



He Pro Ala Pro He Gly Pro Met Ala Thr Val Gly Asp Ala Phe Leu 
385 390 395 400 
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Arg Lys Phe Tyr Ser Val Tyr Asp Leu Gly Lys Asp Ala Val Gly Leu 
405 410 415 

Ala Pro Ala He 
420 

<210> 3 
<211> 1263 
<212> DM 

<213> Candida boidini i 
<400> 3 

atgaagttca caatcccttl ttctgtcgct ttcagtatct tagctgctac taccttagtt 60 

gatgccaaag ttcactcaat tccaattaaa aaacactctt tagaagaaac ttttaaagat 120 

atttcttata atgattattt agcttcttta aagaataaat atatctcatt atataacaag 180 

catcactcaa ataacgccgg tgaatctatt gaaggtgatc aacaacaccc ttttatccca 240 

ttcgttgaag ttgtcgatgg tgaattcaaa gattcaaaaa ctgatgctcc tttaactaac 300 

tatatgaatg ctcaatattt cacagaaatt caattaggta ccccaggtca agtctttaaa 360 

gttatcttag ataccggttc ttccaattta tgggtcccag gtaaggattg ttcttcttta 420 

gcttgttact tacactcaaa gtatgatcac gatgaatcgt caacttataa gaaaaacggt 480 

accgaatttg ctattagata tggtactggt tctttagaag gttttgtctc ttctgatact 540 
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ttaaccattg gagatttggt tatcccagat caaggttttg ctgaagccac ttctgaacca 600 

ggtttaactt ttgcctttgg taaattcgat ggtatcttag gtttagctta tgacactatc 660 

tctgtccaga aagttgttcc tccagtctat aaagccattg attcaggttt attagacaaa 720 

ccacaalttt ccttctactt aggtgatacc gctaaatcag aaactgatgg tggtgttgcc 780 

acttttggtg gtatcgatga atctaaattc aacggtaagc ttacctggtt gcctgttaga 840 

agaaaggctt actgggaagt tgcattcgat ggtgtcggat taggttctga atatgctcct 900 

ttactaaata caggtgccgc cattgataca ggtacctctt taatcgcttt accatcaggt 960 

ttagctgaaa tcttaaactc tgaaattggt gccactaaat cttggtctgg tcagtacact 1020 

atcgattgtg ccgctagaga ttctctacca gatttaacct tcactttagc tggttacaat 1080 

ttcaccattg gtccttacga ttatacttta gaagtttctg gttcttgtat ctcttctttc 1140 

actccaatgg atatcccagc tccaattggt ccaatggcta ccgttggtga tgccttctta 1200 

agaaaattct actctgttta cgatttaggt aaagatgctg ttggtttagc tccagctatc 1260 

taa 1263 

<210> 4 
<211> 22 
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<212> PRT 

<213> Candida boidini i 
<400> 4 

Met Lys Phe Thr He Pro Phe Ser Val 
1 5 

Thr Thr Leu Val Asp Ala 

<210> 5 

<211> 236 

<212> PRT 

<213> Candida boidini i 

<400> 5 

lie Asp Thr Gly Val Ser Val Thr His 
1 5 

Lys Trp Gly Lys Thr He Pro Thr Asp 
20 25 

Gly His Gly Thr His Cys Ala Gly Thr 
35 40 

lie Ser Lys Asn Ala Glu He Val Ala 
50 55 
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Ala Phe Ser 1 le Leu Ala Ala 
10 15 



Glu Glu Phe Asp Gly Arg Ala 
10 15 

Asp Ser Asp Val Asp Gly Asn 

30 

He Gly Ser Lys Asp Tyr Gly 
45 

Val Lys Val Leu Lys Thr Asn 
60 



Gly Ser Gly Thr Met Ser Asp Val Val Lys Gly Val Glu Phe Ala Ala 
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65 



70 



75 



80 



Asn Ala His He Lys Ala Leu Lys Glu Ser Lys Pro Gly Phe Lys Gly 

85 90 95 

Ser Thr Ala Asn Met Ser Leu Gly Gly Gly Lys Ser Pro Ala Leu Asp 
100 105 110 

Leu Ala Val Ash Ala Ala Val Lys Ala Gly Leu His Phe Ala Val Ala 
115 120 125 

Ala Gly Asn Asp Asn Ala Asp Ala Cys Asn Tyr Ser Pro Ala Ala Ala 
130 135 140 

Glu Lys Ala Val Thr Val Gly Ala Ser Thr Leu Ser Asp Ser Arg Ala 
145 150 155 160 

Tyr Phe Ser Asn Phe Gly Lys Cys Val Asp He Phe Ala Pro Gly Leu 
165 170 175 

Asn He Leu Ser Thr Tyr He Gly Ser Asp Ser Ala Thr Ala Val Leu 
180 185 190 

Ser Gly Thr Ser Met Ala Ser Pro His Val Cys Gly Leu Leu Thr Tyr 
195 200 205 



Phe Leu Ser Leu Gin Pro Glu Ser Glu Ser Leu Phe Ser Thr Ala Ala 
210 215 220 
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lie Thr Pro Asp Gin Leu Lys Lys 



Asn lie lie Asp 



225 



230 



235 



<210> 6 
<211> 708 
<212> DNA 

<213> Candida boidini i 
<400> 6 

atcgatactg gtgtttctgt tacccatgaa gaattcgatg gtagagctaa atggggtaaa 
accatcccaa ctgatgactc tgatgttgat ggtaacggtc acggtactca ctgtgccggt 
accattggtt ctaaagatta cggtatctca aagaatgctg aaatcgttgc cgttaaagtc 
ttaaagacta atggttcagg taccatgtct gatgtcgtta aaggtgttga atttgctgct 
aacgctcata tcaaggcatt aaaggaatct aaaccgggtt tcaaaggttc tactgccaat 
atgtccttag gtggtggtaa atcaccagct ttagacttag ctgttaatgc tgctgttaaa 
gctggtttac atttcgccgt tgctgcaggt aatgataacg ctgatgcttg taactattct 
ccagctgctg ctgaaaaggc tgttaccgtt ggtgcttcaa ctttatctga ttctagagct 
tacttttcca atttcggtaa atgtgttgat atttttgctc caggtttaaa tatcttatct 
acttatattg gttctgattc tgctacagct gttttaagtg gtacttcaat ggcctctcca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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cacgtttgtg gtttattaac ttatttctta tctttacaac cagaatctga atccttattt 660 

tcaactgctg ctattacccc agatcaatta aagaaaaata ttatcgat 708 

<210> 7 
<211> 1806 
<212> DNA 
<213> Bovine 

<400> 7 

gcacgaggcg gctcgtcgct ctcttgctgc tcgtctatgg cgctggctcc gtgcgcgggg 60 

acacgcctgc caactgcacc taccccgacc tgctgggcac ctgggtcttc caggtgggct 120 

ccagcggctc ccagcgcgat gtcaactgct cggtgatggg acccccagaa aaaaaagtgg 180 

tggtgcacct caagaagttg gatacagcat atgatgactt tggcaattcc ggccatttca 240 

ccatcattta caatcaaggc tttgagattg tgttgaatga ctacaagtgg ttcgcctttt 300 

ttaagtataa agaagagggt ggcaaggtaa ccagttactg ccacgagacc atgactggct 360 

gggtccatga cgtgctgggc cggaactggg cctgtttcac tggaaggaag acaggaaata 420 

cctcggagaa cgtgaacgtg aacacagcac gccttgcggg tctcgaggaa acgtattcta 480 

ataggctcta cagatataac catgactttg tgaaagctat caatgccatt cagaagtctt 540 

ggactgcagc cccatacatg gaatatgaga ctcttaccct aaaagagatg attaggagag 600 
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gtggtggcca tagccggaga attccaaggc ccaaacctgc accaatcact gctgaaatac 660 



agaaaaagat tttgcatttg ccaacatcct gggattggag aaacgttcat ggtatcaatt 720 



ttgttactcc tgttcgaaac caagggtctt gtggaagctg ctactcattt gcttctatgg 780 



ggatgatgga agcaagaatc cgcatactaa ccaacaacac tcagaccccg atcttgagtc 840 



ctcaggaggt tgtgtcttgc agtcagtatg ctcaaggctg tgaaggtggc ttcccttacc 900 



tcatcgcagg gaagtatgcc caggactttg ggttggtgga agaggactgt ttcccctaca 960 



caggcacgga ttcgccgtgc agactgaaag agggctgctt ccggtactat tcctccgagt 1020 



accactacgt gggcggtttc tacgggggct gcaatgaagc cctgatgaag cttgagctgg 1080 



tccatcaggg gcccatggcc gtcgcctttg aagtctacga cgacttcctc cactaccgca 1140 



agggcgtcta ccaccacacg gggctgcgag accctttcaa ccccttcgag ctgaccaatc 1200 



atgctgtgct gctggtgggc tatggcactg acgcggcctc tggactggat tactggattg 1260 



ttaaaaacag ctggggcacc agctggggtg agaacggtta cttccgcatc cgcagaggaa 1320 



ccgacgagtg tgcgatcgaa agcatagcgc tggcggccac cccgattcct aagttgtagg 1380 



gtgtacctcg cagggtttca cgctgaccac cgccagccag gaagggaaga tgccttattc 1440 
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agggactgga gacatgtacg gtattgctac igcagtttca aaagattata gatagcttcc 1500 

tgtgaagatc tgtgccttta caattaaaag tgcccttgat tttaatttta atacactttc 1560 

cccctgaaaa gcagtctgct itttcctcag tactctgttc agtgcggttt ttatggagga 1620 

tggtgagaga cgaagtaatg gattttgcta atcattttgt gatccaaacg catgctgtal 1680 

tttaaaaaca atcgacagaa ccacacaggc ttatttttaa attgtataaa tcatgagaca 1740 

atgtgacaat ggttattaaa aaaattttat aaatattcaa gtgatataaa aaaaaaaaaa 1800 

aaaaaa 1806 

<210> 8 

<211> 1377 

<212> DNA 

<213> Bovine 

<400> 8 

acg agg egg etc gtc get etc ttg ctg etc gtc tat ggc get ggc tec 48 

Thr Arg Arg Leu Val Ala Leu Leu Leu Leu Val Tyr Gly Ala Giy Ser 
1 5 10 15 

gtg cgc ggg gac acg cct gee aac tgc ace tac ccc gac ctg ctg ggc 96 
Val Arg Gly Asp Thr Pro Ala Asn Cys Thr Tyr Pro Asp Leu Leu Gly 
20 25 30 

acc tgg gtc ttc cag gtg ggc tec age ggc tec cag cgc gat gtc aac 144 
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Thr Trp Val Phe Gin Val Gly Ser Ser Gly Ser Gin Arg Asp Val Asn 
35 40 45 

tgc teg gtg atg gga ccc cca gaa aaa aaa gtg gtg gtg cac etc aag 192 
Cys Ser Val Met Gly Pro Pro Glu Lys Lys Val Val Val His Leu Lys 
50 55 60 

aag ttg gat aca gca tat gat gac ttt ggc aat tec ggc cat ttc acc 240 
Lys Leu Asp Thr Ala Tyr Asp Asp Phe Gly Asn Ser Gly His Phe Thr 
65 70 75 80 

ate att tac aat caa ggc ttt gag att gtg ttg aat gac tac aag tgg 288 
He He Tyr Asn Gin Gly Phe Glu He Val Leu Asn Asp Tyr Lys Trp 

85 90 95 

ttc gec ttt ttt aag tat aaa gaa gag ggt ggc aag gta acc agt tac 336 
Phe Ala Phe Phe Lys Tyr Lys Glu Glu Giy Gly Lys Val Thr Ser Tyr 
100 105 110 

tgc cac gag acc atg act ggc tgg gtc cat gac gtg ctg ggc egg aac 384 
Cys His Glu Thr Met Thr Gly Trp Val His Asp Val Leu Gly Arg Asn 
115 120 125 

tgg gee tgt ttc act gga agg aag aca gga aat acc teg gag aac gtg 432 
Trp Ala Cys Phe Thr Gly Arg Lys Thr Gly Asn Thr Ser Glu Asn Val 
130 135 140 

aac gtg aac aca gca cgc ctt gcg ggt etc gag gaa acg tat tct aat 480 

Asn Val Asn Thr Ala Arg Leu Ala Gly Leu Glu Glu Thr Tyr Ser Asn 
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145 150 155 160 

agg etc tac aga tat aac cat gac ttt gtg aaa get ate aat gee att 528 

Arg Leu Tyr Arg Tyr Asn His Asp Phe Val Lys Ala lie Asn Ala lie 
165 170 175 

cag aag tct tgg act gca gee cca tac atg gaa tat gag act ctt acc 576 

Gin Lys Ser Trp Thr Ala Ala Pro Tyr Met Glu Tyr Glu Thr Leu Thr 

180 185 190 

eta aaa gag atg att agg aga ggt ggt ggc cat age egg aga att cca 624 

Leu Lys Glu Met lie Arg Arg Gly Gly Gly His Ser Arg Arg lie Pro 

195 200 205 

agg ccc aaa cct gca cca ate act get gaa ata cag aaa aag att ttg 672 

Arg Pro Lys Pro Ala Pro lie Thr Ala Glu lie Gin Lys Lys lie Leu 
210 215 220 

cat ttg cca aca tec tgg gat tgg aga aac gtt cat ggt ate aat ttt 720 

His Leu Pro Thr Ser Trp Asp Trp Arg Asn Val His Gly lie Asn Phe 

225 230 235 240 

gtt act cct gtt cga aac caa ggg tct tgt gga age tgc tac tea ttt 768 

Val Thr Pro Val Arg Asn Gin Gly Ser Cys Gly Ser Cys Tyr Ser Phe 
245 250 255 

get tct atg ggg atg atg gaa gca aga ate cgc ata eta acc aac aac 816 

Ala Ser Met Gly Met Met Glu Ala Arg lie Arg lie Leu Thr Asn Asn 

260 265 270 
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act cag acc ccg ate ttg agt cct cag gag gtt gtg tct tgc agt cag 864 

Thr Gin Thr Pro He Leu Ser Pro Gin Glu Val Val Ser Cys Ser Gin 

275 280 285 

tat get caa ggc tgt gaa ggt ggc ttc cct tac etc ate gca ggg aag 912 

Tyr Ala Gin Gly Cys Glu Gly Gly Phe Pro Tyr Leu lie Ala Gly Lys 
290 295 300 

tat gee cag gac ttt ggg ttg gtg gaa gag gac tgt ttc ccc tac aca 960 

Tyr Ala Gin Asp Phe Gly Leu Val Glu Glu Asp Cys Phe Pro Tyr Thr 
305 310 315 320 

ggc acg gat teg ccg tgc aga ctg aaa gag ggc tgc ttc egg tac tat 1008 

Gly Thr Asp Ser Pro Cys Arg Leu Lys Glu Gly Cys Phe Arg Tyr Tyr 

325 330 335 

tec tec gag tac cac tac gtg ggc ggt ttc tac ggg ggc tgc aat gaa 1056 

Ser Ser Glu Tyr His Tyr Val Gly Gly Phe Tyr Gly Gly Cys Asn Glu 

340 345 350 

gec ctg atg aag ctt gag ctg gtc cat cag ggg ccc atg gec gtc gee 1104 

Ala Leu Met Lys Leu Glu Leu Val His Gin Gly Pro Met Ala Val Ala 

355 360 365 

ttt gaa gtc tac gac gac ttc etc cac tac cgc aag ggc gtc tac cac 1152 

Phe Glu Val Tyr Asp Asp Phe Leu His Tyr Arg Lys Gly Val Tyr His 
370 375 380 
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cac acg ggg ctg cga gac cct ttc aac ccc ttc gag ctg acc aat cat 1200 
His Thr Gly Leu Arg Asp Pro Phe Asn Pro Phe Glu Leu Thr Asn His 
385 390 395 400 



get gtg ctg ctg gtg ggc tat ggc act gac gcg gec tct gga ctg gat 1248 
Ala Val Leu Leu Val Gly Tyr Gly Thr Asp Ala Ala Ser Gly Leu Asp 
405 410 415 



tac tgg att gtt aaa aac age tgg ggc acc age tgg ggt gag aac ggt 1296 
Tyr Trp lie Val Lys Asn Ser Trp Gly Thr Ser Trp Gly Glu Asn Gly 
420 425 430 



tac ttc cgc ate cgc aga gga acc gac gag tgt gcg ate gaa age ata 1344 
Tyr Phe Arg lie Arg Arg Gly Thr Asp Glu Cys Ala lie Glu Ser lie 
435 440 445 



gcg ctg gcg gec acc ccg att cct aag ttg tag 
Ala Leu Ala Ala Thr Pro lie Pro Lys Leu 
450 455 



1377 



<210> 9 

<211> 1402 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designated is a nucleotide sequence encoding a sequence 

comprising pre region of proteinase A and pro-mature regions 

of bovine cathepsin C together with NotI recognition sites 
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at the 5' side of initiation codon (ATG) and at the 3' side 
of termination codon (TAA) of the structural gene. 



<400> 9 

gcggccgcat gaagttcaca attccttttt ctgtcgcttt ctctatctta gctgctacta 60 



ctttagttga tgctgatact ccagctaatt gtacatatcc agatctatta ggtacttggg 120 



tctttcaagt tggttcttct ggttcacaaa gagatgttaa ttgttctgtt atgggtcctc 180 



cagagaagaa agttgtcgtt cacttaaaga aacttgatac tgcttatgat gattttggta 240 



attctggtca tttcactatt atctataatc aaggtttcga aattgtcttg aatgattata 300 



aatggtttgc tttctttaaa tataaagaag aaggtggtaa agttacttct tattgtcatg 360 



aaactatgac aggttgggtt catgatgtcc taggtagaaa ttgggcttgt ttcactggta 420 



gaaagactgg taatacttct gaaaatgtta acgttaatac tgctagatta gctggtttag 480 



aagaaacata ctctaataga ttatatcgtt ataatcatga tttcgtcaaa gctattaatg 540 



ctattcaaaa atcttggact gctgctcctt atatggaata tgaaacatta actcttaaag 600 



aaatgattag aagaggtggt ggtcattctc gtagaatacc tagacctaaa cctgcaccta 660 



ttactgctga aattcagaag aaaatcttac acttacctac tagttgggat tggagaaatg 720 



ttcatggtat taactttgtt actcctgtta gaaatcaagg ttcatgtggt tcttgttact 780 
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catttgcttc tatgggtatg atggaagcta gaattagaal tttgactaat aatactcaaa 840 

ctcctatctt atctccacaa gaagttgtct cttgttctca atatgctcaa ggttgtgaag 900 

gtggtttccc atacttaatt gctggtaaat atgctcagga ctttggtcta gttgaagaag 960 

attgttttcc atatactggt actgattctc catgtagait gaaagaaggt tgtttcagat 1020 

attactcttc tgaatatcat tatgttggtg gtttctatgg tggttgtaat gaagctttga 1080 

tgaaattaga attagttcat caaggtccta tggctgttgc ttttgaagtc tatgatgatt 1140 

tcttacatta tagaaaaggt gtttatcatc acactggttt aagagatcca tttaatccat 1200 

ttgagctcac taatcatgct gtcttattag ttggttatgg tactgatgct gcttctggtt 1260 

tagattattg gattgttaag aactcatggg gtacttcttg gggtgaaaat ggttacttta 1320 

gaattagaag aggtactgat gaatgtgcta ttgaatctat tgctttagct gctactccta 1380 

ttcctaaatt ataagcggcc gc 1402 

<210> 10 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 10 
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Asp Phe Ala Glu Ala Thr Ser Glu Pro Gly Leu 
1 5 10 

<210> 11 

<211> 13 

<212> PRT 

<213> Saccharomyces cerevisiae 

<400> 11 

Pro Tyr Asp Tyr Thr Leu Glu Val Ser Gly Ser Cys He 
1 5 10 

<210> 12 

<211> 32 

<212> DNA 

<213> Artificia Sequence 
<220> 

<223> Designated is a nucleotide sequence encoding the amino acid 
sequence of SEQ ID NO: 10. 

<400> 12 

gatttygcwg aagcwacwtc wgaaccwggt tt 32 

<210> 13 
<211> 32 
<212> DNA 

<213> Artificia Sequence 
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<220> 

<223> Designated is a sequence complementary to a nucleotide sequence 

encoding the amino acid sequence of SEQ ID NO : 1 1 . 

<400> 13 

atacawgawa cttcyaawgt rtaatcrtaw gg 32 

<210> 14 

<211> 11 

<212> PRT 

<213> Saccharomyces cerevisiae 

<400> 14 

Gly Asn Gly His Gly Thr His Cys Ala Gly Thr 
1 5 10 

<210> 15 

<211> 11 

<212> PRT 

<213> Saccharomyces cerevisiae 

<400> 15 

Ala Thr Ala Val Leu Ser Gly Thr Ser Met Ala 
1 5 10 

<210> 16 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designated is a nucleotide sequence encoding the amino acid 
sequence of SEQ ID NO: 14. 

<400> 16 

ggtaayggtc ayggtachca ytgtgchggw ac 32 

<210> 17 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designated is a sequence complementary to a nucleotide sequence 
encoding the amino acid sequence of SEQ ID N0:15. 

<400> 17 

gccatwgawg tagcwgataa racdgcwgtd gc 32 

<210> 18 
<211> 30 
<212> DNA 

<213> Homo sapiens 
<400> 18 

caaggctttg agattgtgtt gaatgactac 30 
<210> 19 
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<211> 30 
<212> DNA 

<213> Homo sapiens 
<400> 19 

tctgagattg ctgctgaaag tctacagtct 

<210> 20 

<211> 126 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Designated is a primer A1F 
represented by SEQ ID N0:9. 

<400> 20 

gtacatatcc agatctatta ggtacttggg 

gagatgttaa ttgttctgtt atgggtcctc 

aacttg 

<210> 21 

<211> 126 

<212> DNA 

<213> Artificial Sequence 
<220> 



30 



for PCR synthesis of DNA 



tctttcaagt tggttcttct ggttcacaaa 60 
cagagaagaa agttgtcgtt cacttaaaga 120 

126 
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<221> Designated is a primer AIR for PGR synthesis of DNA 



represented by SEQ ID N0:9. 



<400> 21 



gcaaaccatt tataatcatt caagacaatt tcgaaacctt gattatagat aatagtgaaa 



60 



tgaccagaat taccaaaatc atcataagca gtatcaagtt tctttaagtg aacgacaact 



120 



t tcttc 



126 



<210> 22 

<211> 125 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Designated is a primer A2F for PGR synthesis of DNA 
represented by SEQ ID N0:9. 

<400> 22 

ggggggcggc cgcatgaagt tcacaattcc tttttctgtc gctttctcta tcttagctgc 60 

tactacttta gttgatgctg atactccagc taattgtaca tatccagatc tattaggtac 120 

ttggg 125 

<210> 23 
<211> 128 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<22l> Designated is a primer A2R 
represented by SEQ ID N0:9. 

<400> 23 

cccccactag tcctaggaca tcatgaaccc 

taactttacc accttcttct ttatatttaa 

caatttcg 

<210> 24 

<211> 118 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Designated is a primer B1F 
represented by SEQ ID N0:9. 

<400> 24 

cgttaatact gctagattag ctggtttaga 
taatcatgat ttcgtcaaag ctattaatgc 



for PCR synthesis of DNA 

aacctgtcat agtttcatga caataagaag 60 
agaaagcaaa ccatttataa tcattcaaga 120 

128 



for PCR synthesis of DNA 

agaaacatac tctaatagat tatatcgtta 60 
tattcaaaaa tcttggac 118 



<210> 25 
<2U> 107 
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<212> DNA 

< 2 1 3> Artificial Sequence 
<220> 

< 22 1 > Designated is a primer B1R for PCR synthesis of DNA 
represented by SEQ ID N0:9. 

<400> 25 

tacgagaatg accaccacct cttctaatca tttctttaag agttaatgtt tcatattcca 60 

tataaggagc agcagtccaa gatttttgaa tagcattaat agctttg 107 

<210> 26 

<211> 112 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Designated is a primer B2F for PCR synthesis of DNA 
represented by SEQ ID N0:9, 

<400> 26 

ggggggcggc cgcggggcct aggtagaaat tgggcttgtt tcactggtag aaagactggt 60 

aatacttctg aaaatgttaa cgttaatact gctagattag ctggtttaga ag 112 

<210> 27 
<211> 106 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<22 1 > Designated is a primer B2R for PCR synthesis of DNA 

represented by SEQ ID N0:9. 

<400> 27 

cccccactag taggtaagtg taagattttc ttctgaattt cagcagtaat aggtgcaggt 60 

ttaggtctag gtattctacg agaatgacca ccacctcttc taatca 106 

<2L0> 28 

<2il> 120 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Designated is a primer C1F for PCR synthesis of DNA 
represented by SEQ ID N0:9. 

<400> 28 

ttgcttctat gggtatgatg gaagctagaa ttagaatttt gactaataat actcaaactc 60 

ctatcttatc tccacaagaa gttgtctctt gttctcaata tgctcaaggt tgtgaaggtg 120 

<210> 29 
<2 1 1 > 120 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> Designated is a primer C1R for PCR synthesis of DNA 
represented by SEQ ID N0:9. 

<400> 29 

atggagaatc agtaccagta tatggaaaac aatcttcttc aactagacca aagtcctgag 60 

catatttacc agcaattaag tatgggaaac caccttcaca accttgagca tattgagaac 120 

<210> 30 

<211> 133 

<212> DNA 

< 2 1 3> Artificial Sequence 
<220> 

<221> Designated is a primer C2F for PCR synthesis of DNA 
represented by SEQ ID N0:9. 

<400> 30 

gggggactag ttgggattgg agaaatgttc atggtattaa ctttgttact cctgttagaa 60 

atcaaggttc atgtggttct tgttactcat ttgcttctat gggtatgatg gaagctagaa 120 

ttagaatttt gac 133 

<210> 31 
<211> 119 
<212> DNA 
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< 2 1 3> Artificial Sequence 
<220> 

<22 1 > Designated is a primer C2R for PCR synthesis of DNA 
represented by SEQ ID N0:9, 

<400> 31 

cccccaagct tcattacaac caccatagaa accaccaaca taatgatatt cagaagagta 60 

atatctgaaa caaccttctt tcaatctaca tggagaatca gtaccagtat atggaaaac 119 

<210> 32 
<211> 111 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Designated is a primer D1F for PCR synthesis of DNA 
represented by SEQ ID N0:9. 

<400> 32 

attatagaaa aggtgtttat catcacactg gtttaagaga tccatttaat ccatttgagc 6C 
tcactaatca tgctgtctta ttagttggtt atggtactga tgctgcttct g 111 

<210> 33 
<211> 114 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> Designated is a primer D1R for PCR synthesis of DNA 
represented by SEQ ID N0:9. 

<400> 33 

gtacctcttc taattctaaa gtaaccattt tcaccccaag aagtacccca tgagttctta 60 

acaatccaat aatctaaacc agaagcagca tcagtaccat aaccaactaa taag 114 

<210> 34 

<211> 110 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Designated is a primer D2F for PCR synthesis of DNA 
represented by SEQ ID N0:9. 

<400> 34 

gggggaagct ttgatgaaat tagaattagt tcatcaaggt cctatggctg ttgcttttga 6C 

agtctatgat gatttcttac attatagaaa aggtgtttat catcacactg HC 

<210> 35 
<21i> 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> Designated is a primer D2R for PCR synthesis of DNA 
represented by SEQ ID N0:9. 

<400> 35 

cccccctcga ggcggccgct tataatttag gaataggagt agcagctaaa gcaatagatt 60 
caatagcaca ttcatcagta cctcttctaa ttctaaagta accattttc 109 
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